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ABSTRACT : The construction of gas pipelines 


in tonns still presents many 


aifficulties and does not meet the demands made by jndustriali2- 


ed building: 


existing pridges: v) 
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At present the latest metho 
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a compensator when the pipeline is extended while the ground is 


Pipelines passing throngh cities are constructed mainly according 
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they are absolutely out of yeach for 
pipeline during balancing > 
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the bridging of gorges: smaller rivezs (up to a wiath of 15 m) 


and bogey ground. 

These Negtacade” consist of 4 girder with several supports which 
rests upon the piles by means of 4 Lightly constructed through- 
frame (fig- 4). The pipe itself acts as the carryin 
and additional supporting constructions * 
therefore superfluous - Tre distance between the supports depende 
he diameter of the gas pipeline and the amount of stress it 
1 distance js 8 - 10 @- The total Length 


between 20-30 and .130- 


going 
supporting agent, 


upon t 
is subjected to . The usua 
of a pipeline supporting system can vary 
- 150 m- 


Arch bridges consist of two or three arches of pipes which are 


parallel to one another and cover the entire wiath of 4 river, 
canal, oF railroad track (fig- 2). The arches are connected by 
means of Light crossties- A suspended jadder made of steel rods 
and angle ions jeads along the lower part of the arches; which 
gives free access to the putt-joints and makes it possible to 
carry out the necessary repair work on the jinsolating system: 
Statical calculations show that; in view of the tensions in the 
metal which are caused by permanent and temporary stress, ene 


width of span of arch pridges can be considerably increased. 
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These bridges are very easily balanced, and their value is lower 
by about 2/3 than that of sluice pipes: 

Arch bridges may be used not only forthe transportation of gas 
put also for mineral oil, water, and hot water pipelines. 

There are 5 figures and 1 Slavic reference. 
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(Combined laying of pipes; practices of the Administration for 
Building Underground Structures in Moscow] Sovmeshchennaia 
prokladka truboprovodov; opyt Upravleniia po atroitel'stvu pod- 
zemnykh sooruzhenii v Moskve. Moskva, 1959. 20 Dp. 
(MIRA 13:6) 
1, Akademiya stroitel'stva i arkhitektury SSSR. Institut orga- 
nizateiil, mekhanizatsiil i tekhnicheskoy pomoshchi stroitel'stvu. 
Byuro tekhnicheskoy informatsii. 
(Moscow-~Pipelines) 
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AUTHOR ZOBRIN, D.M., MILOVANOY, 0.S., SHAL’NOY 4.¥- 85-509) 2b 
: i hansen tieetid’ toate 
TITLE A Liveecrly-oytlis accelerator. ; 
(Lineywo-taiklicheskly uskoritel’.~ Russian) 
PERIODICAL Atomuay. Enexgiya 7957, Voi 2, Nr 6, pp 552-553 (0.5:5.8.) 
ABSTRACT The scheme foe which patent rignts were applied for by 0.A. 


VALDNER in 1954 under 0608 permits the multipie use of a4 
linear accelerator. Such an accelerator was deacribed as 
being Linearly-cyclic ("elutron"). It operates somewhat like 
4 micrrotren acgurdisg to the prinmeiple of multiple resonance 
Yot tt ig distinguished from the microtron by the coastruce 
tion of the magnetic system causiag rotation. In the case 
the elutroa dissussed here it ig possiple to use strong 
magnetic fields and to diminish the weight of the rotation 
2 


system of magnetic mirrors. In addition there is an injector, 
wht:t dixects the relativistic electrons %o their orbit. The 


seneme of tha elutroa is shown in focm of a drawing. The 
magnetic aystem consists of 4 magnetic mivrors each of which 
deflerts the bundie ay JLO. The homogeneous static magnetic 
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vertiial to the plane cf * . If the stray 
,; are ueglected the relativistic particles in the 
- pazs threigh a quedrant with the radius R = E/eH; 
> dencteas the charge of the electron, H <« the magnetic 
4 strength, E - the total energy of the electron. The 
particiey with different energies describe quadraxts with 
different radii in the first mirror and emerge fron the 
mirre: a3 4 broad bundle. The second magnetic mirror is in- 
clined by 45° towards the axis of this bundle, deflects tke 
bundles ty 459, and collects the particles of different 
energies into a narrow bundle. By using a second similar sy- 
stem cf magnetic mirrers it 1s possibie to cause particles 
of different energies to move along closed orbits on the 
axes of the linear accelerators. The 2quation for the phase 
osciliations is similar to the corresponding equation for the 
minvotcon. In the here discussed magnetic system a steady 
motion of particles cau be attained by using the focussing 
properties of the strayfields of the magnetic mirrors and 
four magnetic quadrupole lenses. 
(With 2 Illustrations). 


be 


ee 
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A linearly-cyclic accelerator. 


ASSOCIATION: not given. 
PRESENTED BY: = 

SUBMITTED: 9,11. 1956. 
AVAILABLE: Litrary of Congrass. 
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A Linear Slectron ‘ccelerator for 4.5 Mev (iineynyy elektronny; 
uskoritel’ na 4.5 Mev) 


Atomnaya <nergiya, 1957, Vol. 3, Nr 7. ppe 4i-h4 (UEcR) 


The accelerator discussed here has two divided sections for the 
purpose of being used as elements of a cyclical accelerator. The 
first section serves as an injector and the second as on accel- 
erating element. The main nodes of the linear accelerator are 
shown in a schematical drawing. Furthennore, compensation of the 
defocusing forces is discussed in short. The technical computation 
of the wave conductor with diaphragn deals with two main problems: 
with the determination of the geometrical dimensions and with the 
dynamic of the motion of the electrons in the accelerated system. 
The initial data for the computation are given. The dynamic of the 
particles in the accelerated system is computed here by means of 
jlater's method. The geometrical dimensions were precisely deter- 
mined with the help of experimentally determined dispersion curves. 
=xperimental Kesults: Some preliminary opera tions took place be- 
fore starting the linear accelerator: The section was tuned toa 


SUBMITTED: 
AVAILABLE: 
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A Linear Electron ‘iccelerator for 4.5 MeV 


low level of efficiency by means of a measuring generator. After 
tuning-in of the highfrequency section, injection and focusing 
of the electron beam was investigated. The coil was adjusted by 
two methods: provisionally by means of the ray of a centrifuge in 
the case of a lacking accelerated field, and finally with the 
help of a ray of accelerated electrons. Next, the parameters of 
this accelerator were investigated, The energy of the accelerated 
electrons and their spectrum was determined by means of a spec- 
troscopic analyzer. The spectra recorded by this analyzer are 
shown in a diagram. The ratio +/= amounts to 6 and 8 for the 
first and second sectors respectively. The investigation of the 
dependence of the energy of the accelerated electrons in the 
first section upon the length of the wave produced by the magne- 
tron is also of great interest. ‘lso this dependence is shown in 
form of a diagram. The accelerator described here was constructed 
for laboratory use. The results obtained will permit the construc- 
tion of a more perfect accelerator model. There are 5 figures and 
7 references, O of which are #lavic. 


November J, 41956 
Library of Congress 
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21(9) SOV/112-59 -2-3683 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2, p 207 (USSR) 


AUTHOR: Val'dner, O. A., Milovanov, O. S., Tyagunov, G. A., and 
Shal'nov, A. V. 
nn 


TITLE: Linear Electron Accelerator 6 Mev 
(Lineynyy elektronnyy uskoritel' na 6 mev) 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Radiotekhnika, 1958, Nr 2. 
pp 222-230 

ABSTRACT: The Chair of Electrophysical Outfits, Moscow Engineering -Physics 
Institute. designed a linear traveling-wave electron accelerator that comprises 
two sections: the bunching section (accelerating the electrons from 0.4 to 0.97 
of the velocity of light), and the accelerating section (bringing the velocity 
closely to that of light). The sections are connected by a sylphon passing the 
electrons and by a waveguide matching unit. Ultrahigh-frequency oscillations 
are derived from a magnetron which is fed by 2. 5-microsec pulses witha 
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Linear Electron Accelerator 6 Mev 


repetion frequency af 400 cps. Phase shifters are provided at the inputs of 
both sections. The first section consists of a copper tube (also serving as a 
vacuumtight envelope) of 90-mm internal diameter; copper diaphragms are 
secured hy the heat-fit method (by liquid-nitrogen cooling). The fosuing coil 
is slipped over the copper tube. The second section consists of rings held 
together by longitudinal pins; it has a separate vacuumtight enclosure. The 
accelerator operates with continuous pumping (seven TsLV-100 pumps, liquid- 
nitrogen traps). Its current is up to 30 ma; the energy at the first section out- 
put is 3.5Mev. and at the second section output, 6.5 Mev. Methods of design, 


experimental characteristics, and possible applications are indicated. 
Bibliography: 9 items. 


P.K.S. 


Card 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420006-1" 


| APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420006-1 


ener GuN ERE SS 


ee 
SAR SS Er SS DI SF allel 


woe fi 4 Str 3 
B9~3~9/30 
AUTHORS: Yaitdner, Ce a> , iilevanov, GO. S- > Tyagunov, Ge Ae 
Shalinov, A» Ve 
TITLE: A 6 Me¥Y Linear Accelerator for Electrons (Lineynyy elektrornyy 


uskoritel' na 6 MeV) 


PERIGDICAL:? Atomnaya Saerjiya, 1958, Vol. 4, Ne 3, ppP- 285 - 2385 (USSR) 


ABSTRACT? + he accelerators earlier described (reference 1) were improved 
so that they can now supply 6 HeV electrons without having 
made it neceagary to increase the high-frequency input power. 
The improvement was obtained by a redesign of the second sec- 
tion of the accelerator where the velocity of wave propaga- 
tion is equal to the velocity of light. In this section the 
radius a of the shutter was decreased so much that a/A =0,13 
(earlier it was 0,17). This made possible an increase of the 
electric field strength along the axis of up to 30 KV/cmo 
A widening of the spectrum of energy of the accelerated 
particles was observed 2s a consequence of the increase of 

Card 1/2 energy (10 /6 compared with earlier 6%). there is 1 reference; 
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AUTHOR: Shal'nov, A.V. and Sobenin, N.P. 


TITLE: “Selective Characteristics of a Disc-loaded Waveguide 


‘PERIODICAL: Izvestiya vysshikh uchebnylh zavedeniy, 
Radiotekhnika, 1960, Vol. 3, Noe 5, PP» 524 - 529 


TEXT: In the investigation of the frequency stability of a 
supply source feeding a linear electron accelerator, it is 
necessary to know the relationship between the changes of the’ 
phase velocity ina disc-loaded waveguide and the frequency 
changes. The solution of the vroblem can be based on the 
scattering equation which relates the geometric parameters 
of the waveguide to the frequency. tlowever, equations of this 
type (Ref. 1 - E.L. Chu, W.W. Hansen ~ J. Appl. Pays., 1947, 
Vol. 18, No. 11; Ref. 2 - W. Walkinskaw ~ Phys. Soc., 1948, 
Vol. 61, Noe 2, 246; Ref. 3 - W. Walkinskaw - J. Appl. Phys.-, 
1949, Vol. 20, No. 6) cannot be solved explicitly with respect 
to phase velocity. It is therefore convenient to employ for 
this purpose tne Grojean--Vanhuyse formula (Jl, Nuwo Cimento, 
1955, Vol. 1, Noe 1 - Ref. 5), which is valid for a wide range 
Card 1/10 
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of geometrical parameters of a disc-loaded waveguide. This 
formula is: , . : 
Seth —Uea 
fofe— tp cos0 + 5 2_cos?@, (1) 


where G.= KD/B is the phase shift in an element or cell of 
the waveguide, ; 
) is the phase velocity of the wave in light 
velocity units, 
Ic is the wave number, ney 
D is the period of the waveguide, and - 
Ee fost are the oscillation frequencies of the 0, 
y T 1/2 and tw modes, respectively. 


The frequencies . fo: fn/2 and Loe can be best determined oe 


from the parametric curves which are considered in this paper. 
It was shown by W. Walkinskaw (Ref. 2) that the scattering 
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equation for the oscillations of the W/2-mode can be 


represented in a parametric form as: 


aig Inf 
+X sin 
Lago Saat ('94) a (2) 
Tot Fa Fhe) rd "T,Gm4) 2 tae 
moa-* 


where: 
F, (ka) = 1 (ka) N, (kb) — N, (Ra) fy (kb); 


F, (ha) = Iq (Ra) No (kb) — No (ea) ta (46) (2a) 


where a is tne radius of tie aperture in the discs of the 


waveguide, 
b is the internal radius of the waveguide, 


CD is the thickness of a disc, . 
th order of the first 


Ir is a Bessel function of tue n- 
n er 
Ieind , 
N is a Bessel function of the n-th order of the second 


a n ae 
Card3/1o irind, and: 
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Qe. ig - Oe: he cee 
tm=tot op: to FE? Xm= k Yn 


- (2b) . 


Since for the t/2-mode 
Eq. (2) can be written as: 


tines < p [ee (tae | | 
ry 


ee 
F.(ka) a ee eee p—Ty + 4m \%, 
m=-+Y p—(1 + 4m) 1,|ka l-- | 

V oa, ) (3)! 5 


; i[0-r4ma—o] sol § (l+4my(1- 9 ; 7 ee 


= (i+ am) 


D = p\/k ‘and ¥, = K/p(1L + 4m) , 


S 


the scattering curves, calculated 
terms in the righthand- 

he combination of the 

it is seen that the 


he above it is seen that 
an arbitrary number of the 
depend on t 
Bp . Consequently, 


From 
by taking 
side portion of Eq- (5), 
quantity a, kb and 
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scattering eduation can be represented in the form 
ka = £(kb) with 6 as a parancter or ka = ¢(B) a 
parameter. For tue zero node, | Pee Q and Y= 2en/D . In 


this case, tie scatterings equation is: 


ae / ee ! : a? 
Fyk@) : ee 
F ~~ a tsa Fa 
(ua) ms— 6 4m \2 / 4m\2 (4) (4) 
] 1—| >; I,} koa } f/ i— ke zm 
ae / | 3 Ae 
c s k \ k 
where Io is the wave number for the zero mode. For the 


Wemnode, the scattering equation becones: 
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Fy (kya). 1 
Fy (kh, 2) oad 


as Sa 
2(1+ 2m) a: . 
{— ae - 2 
hee 


| a ++ 2m) (1 — a| sin [+ 42m 0—9] 


scattering 


From the avove it is seen that for the O- and ti-modes the 
form. 


equation can also be represented in a parametric 

Consequently, if the geometric dimensions of a cell of 
‘ : aes ; 

the waveguide, the phase velocity of the wave and the wave 


number for the W/2-mode are know, it is possible to determine 
Card 6/10 
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the freyuency of the G- and "-oscillation modes. The 
parametric curves obtained experimentally for O-.%./2- and 
“modes are shown in Figs L-3 respectively. The curves were 
obtazned by measuring the frequencies of O- ww f2- and fr: 
oscitlation modes in a resonator formed by a single cell and 
two semi-cellz of a dis¢-loaded waveguide (Ref. 5). From the 
curves of Fig. i it as possible to determine the frequency 

at which the oscaliations of the T/2-mede occur in a cell. 
Similarly fso0m Pres. 2 and 5 2t 18 possible to find the 
Lr@quenties ef the O- and ~ Loss tilatiacn modes. The maximum 
error in veteraruing the Frequenr1es of O- and “’.smodes does 
not exceed 1,/5-. There ot: 3 Freures lt tabie and 6 references: 
2 Soviet ani ? & 
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AJTHORS;: Shai'nov, A.V., and Glazkov, A.A, 


TITLE; Some problems in the design of linsar ele 
accelerators 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
' , Radiotekhnika, 1960, Vol.3, No.6, pp. 598-604 


A description is given of simplified methods 
the relation between the electron energy and 
the one hand and the supply frequency on the 
are small departures from the nominal value cf 
quency. The exact analysis of linear electron accelerati 
very compiicated and is based on the numerical integration 
equation of motion with varying frequensy (A.V, Shaltnoy, 
Ye.G. Fyatnov and A.A, Glazkoyv, Sb. tr, MIFI, "Lineynyye 
usSkoriteli", Mosccw, 1959, Ref.l). The present methods are not 
éxact but they are convenient for practical purpeses, The firs+ 
method is based on the assumption that at the and of the 
acceleratcr the electron velocity is equal to the phase velocity 
of the wave. This method 28 applied to accelerators with 
Card 1/3 
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slow) increase in the phase velocity along the wave- 
second method is convenient with electron linear 
in which the phase velocity increases very rapidly 
initial part of the waveguide. In this method use is 
relation between the shange in the particle energy and 
+he phase shift at the end ef the accelerator. Formulas are 
derived which can be used to cbtain a rapid and relatively accurate 
estimate of the frequency properties of linear accelerators. 
The second part of the paper is concerned with approximate 
expressions for the group velccity of the wave. A derivation is 
given of a set of equations for the group velocity as a functicn 
of the geometry of the waveguide and the working parameters. This 
formula is said to be more accurate and more general than those 
given by V. Vladimirskiy (Ref.5: DAN SSSR, 1946, V.52. 3, 219) and 
E. Chu and W. Hansen (Ref.6: The Theory of Dise - Loaded Wave 
Guides. J. App. Phys., 1948, v.18, No.11, 996). 
There are 1 figure and 7 references: 2 Soviet and 5 non-Soviet. 
The four most recent English language references read as fellows: 
Ref.2: R. Shersby, Harvie - Travelling wave Linear Electron 
Accelerator. Proc, Phys. Soc., 1948, v.61, Pt. III, No.345, 


Card 2/3 


SUD vB SU PURER TA Re tas 
LEN Rie Sse aR aR Py ce 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420006-1" 


: 01548420006-1 
"APPROVED FOR RELEASE: 08/23/2000 __CIA-RDP86-00513R001! re 


25816 


S/142/60/003/006/006/016 
E032/E114 


Ref.4;: ¢, Grosjean, Ve Vanhuysa, "Experimental Verification of a 
Frequency Equation for Corrugated Wave Guidegn II, Nuovo 
Cimento, 1955, Vol.l, New i, 193, 

Ref.6: as quoted in the tex: above, 

Ref.7: w, Walkinshaw. "Theoretical Design of a Linear Accelerator 
for Electrons. Proc, Phys, Soc., 1948, V.61, Pt, III, 
No.345, o46. 


ASSOCIATION; Kafedra elektrotekhniki Moskovskogo inzhenerno- 
Sikicheskogo instituta 
{Depar+men:z oft Electrical Engineering, Moscow 
Engineering and Physics Institute) 


SUBMITTED: Initially July 24, 1959, and after revision 


January 6, 1960. 
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9,3/22 (N63, 'S 3a, is3t) E032/E114 
AUTHORS ; Shal'nov, A.V., and Gavrilov, N.M. 


TITLE; The effect of frequency deviations on the output 
energy in a linear electron accelerator 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1961, vol.4, No.2, pp. 306-308 


TEXT: The equations of motion of electrons in a linear 
azvzelerator are of the form: 


aw dp 2 fi _ it 1 
ae eE(z) cos (z), ae x Bp B (1) 
"RB. Neal, 3 Appl. Phys., Vol.29, 1019 (1958), Ref.1), 
promi deel Tl Has ener a IRC 
where; BB. = Wis (W/W) 2, Wo is the rest energy, W is the 


total energy, E(z) is the amplitude of the electric field, 

wofz) is the electron phase relative to the wave, and fp and By 
are the phase velocity of the wave and the electron velocity (in 
units of ce), In the case of relativistic electrons it may be 
azsumed that an increase in the energy is not accompanied by an 
appretiable change in the velocity, i.e. Bs mel. If the phase 
Card 1/6 
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velocity ef the wave approaches the velocity of light, then it 
Scilows from Eq.{1) that the phase of the electron relative to the 
wave is independent of z. When the applied frequency changes 


owing to instabilities in the high-frequency source, the phase 
welotity af the accelerating electromagnetic wave also changes 

‘8p # ih), in this case the right-hand side of the second equation 
in Eq. {2) Secomes a constant and integration yields y» = Yo + kz. 
The relative change in the energy when the frequency departs from 


its 


= neminal value is calculated from the expression 

Aw wWw-—- W 

ee ig clase (2) 
W W 


here W is the energy corresponding to the nominal frequency and 
2 23 the energy corresponding to the modified frequency. In 
— 


e@ salculate Wy, it is necessary to determine the variation 
of the field amplitude with z using the power balance equation 


™ se © 24P + IE(z) cos {o, + kz) (3) 


is the attenuation coefficient in the diaphragmed wave- 
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is the current, P is the high-frequency power: and 


The latter equation can easily be transformed into the 
Llewing equation for the field amplitudes; 


a gt = Ian cos(kz) + aE 


Integrating this equation with the initial conditions E(z) = 
when z= Q. it is found that 
Ia?y ; ian 


Elz) = “Eo + a eT | [a cos(kz) + k sin (iz) J 
, F 2 
N\ x + k + «7 


In order to determine W , use is made of the first equation in 
Eq. (1) in conjunction with Eq.(5) and the final result is 
> ax 


ar —3————-s (y sin y - x cos y) + 
2 =) = + y? 
a 
\do4+ oo sin (2y) 
2y 


oe 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420006-1" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548420006-1 


PEE La tee eae ea hoyle Sra ter eee ee eens Ae eg aes ee a Stared Drees ae hy ea SUDSNEN Sie! 
SEER SIT hd APO ESET PENCE SB ARNIS SITE TE BT SEE ED apes 


GaP EES 


ELITE 


$/141/61/004/002/010/017 


The effect of frequency deviations .... £032/E114 


iD 


where x =e2z, yer kz= Ay. It is then easy to show that the 
appreximate expression for the relative change in the energy is of 
the form 2 
-\W/W = By’ /6 (12) 
where 2 

| 


ax(5A 2 x") + 32te 2 1)? oo ™ awh + 1)? + 1] + (et)? + aie, 


ae [ax + 1) (le e*) “ x) 


Bi«x 
{13) 
Eq.{i3} is plotted in Fig.1. When I = 0, Eq.(12) reduces to 

bw 9? [6 2 3 4 6/x 


ee 


eo é [ 2 eae | 


which is in agreement with the formula published by M. Chodorov 
+ @l, {Ref.2: M. Chodorov, E, Ginzton, W. Hausen, R. Keal, 
Neal, W, Panofsky, Rev. Sci. Instr,, Vol.26, 131 (1955)). 
re ara 1 figure and 2 English references, which read: 

2; R.B. Neal, J. Appl. Phys., Vol.29, 1019 (1958). 


&@S quoted in the text above. 
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AUTHORS : Gavrilov, N. M., Shal'nov, A. V. 
TITLES Approximate analytical method of calculating the phase-anergy elea- 


tron distribution in a linear cleectron accelerator with hy « 1 
PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 4, abstract 9B43 (In col- 
lection: "Uskoriteli", no. 3, Moscow, Gosatomizdat, 1962, 39 - 43) 


TEXT: In order to determine analytically the characteristics of an ac- 
celerated beam at the outlet of a section with 4, = 1, it is assumed that all \ 
the electrons ({ndependent of the initial conditions) "slide" lineartly along oe 
the phase in respect to the wave: p(z) = fo - kz, ‘where is the initial elec- 

tron phase in a section with 33 = 1, k is the coefficient of proportionality, 
characteristic of the slip rate. In this case the integration of equations of 

the (longitudinal) electron motion and the determination of their initial energy 

is not difficult. To illustrate the method, phase-energy distributions for 10- 

and 30-Mev accelerators are calculated; the results obtained are in a satisfac- 

tory agreement with calculated data. 

[ Abstracter's note: Complete translation] 
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AUTHOR: Shal'nov, A. V. 
TITLE: An engineering scheme for caiculating a diaphragmed waveguide of a 


linear electronic accelerator 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 21, abstract 9Zh127 


(In collection: "Uskoriteli", no. 3, Moscow, Gosatomizdat, 1962, 
136 - 140) : 


TEXT: The author presenis and describes a detailed calculation system for 
determining the parameters of a diaphragmed waveguide depending on the outlet ae 
parameters of the beam (energy, spectrum, width of phase cluster). Losses in the 


waveguide metal, the beam current, and non-stability of the feed source are taken 
into account. 


G. Zhileyko 


[Abstracter's note: Complete translation] 
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SETPUORS s Gavrilov, H. Me, fomnev, S. P.» 
Tynpunov, Ge. wes Sholinov, A. V. 


Milovanov, 0. S.; Pyatnov, Ye. G., 


TITLE : Weit parameters and working, characteristics of linear electron 
accelerators 
PFRIODICAL: Rererativnyy wnurnal, Fizika, no. 10, 1962, 6, abstract 10B51 
(in collection: “tskoriteli", no. 3,, Moscow, Gosatomizdat, 1962, 
' 75. = 02) 


TRAT Tne working characteristics, obtained with the B9CM (BESM) elec- 
tronic computer, of 2 - 24 Mev Linear electron accelerators developed at Miri, 
are presented, By working characteristics are meant the different dependences of oe 
the edt parameters of the accelerator (maximum energy, width of the energy spec- 
trum, phase width of clusters) on the energy and flux of injected particles, as 

well as on the frequency and power of the n-f feed. 


V. Kanunnikov 


(Apstracter's note: Complete translation] 
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pV Lhe & Gavrilov, We ine and Shal'nov, «-« V. 
wt an approximate analytical method for caiculating the 
ghase-cnergy distribution of electrons in a linear elec- 
4 


tron ucceleruvor with Bs at 


PERIUDICAL: ReTeretivayy shurnal, avtomatixa i radioelektronika, 
nos. 14, L902, 395 abstract 11-3-78a (In collection: 
Usxoriteli, ii., Gosatomizdat, no. 3, 1962, 39-43) 


os ee 1 oe approximate analytical method is given ior calculating 


e, 
tie prease-energy distrivution uf electrons in a linear glectron 2c- 
celerator with B, = 1- It is shown that existing analytical techni- 


3B 
sues are inapplicubie for ootaining tile output characteristics of 
tie accelerated bezn. In order to assess the necuracy of tne pro- 
posed method, tne phagse-cnergy distributions vere taken for two ac- 
celerators with energies lv tieV and 30 eV, and they showed satisfac- 
_ tory ugrecment with the Values calculated from the approximate for- 
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AUTHORS : Ogorodov, Yu. V., Ogorodova, I. K., Shal'nov Vv. 


TITLE: The use of an electronic simlator for solving equations of the 
longitudinal motion of electrons in a linear accelerator 


PERIODICAL: Referativnyy zhucnal, Fizika, no, 11, 1962, 40 - 41, abstract 
11-3-80u (In collection; “Uskoriteli", no. 3. Moscow, Gosatomiz- 
dat, 1962, 4h - 53) ; 


TREAT: To obtain the characteristics of an accelerated electron beam, it 
ig necessary to solve the equations characterizing. the longitudinal motion of 
particles with the given modes of Up (z) and Fo (z) variation. The solution of 
this system of equations was ee out on a universal simulator designed for 
computing the bunchers of commercial-type electron accelerators. Considered are 
the main difficulties of electrical simulating the functions which become a part 
.of the system of the motion equations, and also the various receptions permit- 
ting to decrease errors in the results, A block diagram of the simulation of 
the system of motion equations is presented, and the main operational processes 
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or {ts individual units are considered. A comparison of the final results of 
the simulation with the numerical solution obtained at the HESM reveals that the 
error in determining the ma seri tude or the phase angle does not exceed 23, and 
Shnat the maximum error in determining the energy is 35. Comparative tables of 
tne end phases and ultimate energies for the corresponding initial phases are 
furnished, It is noted that the simplicity of readjusting the circuit to the 
new variant, and also the clearness of the obtained results, may be considered 
the main merits of the investigated method for solving ths system of the motion 
equations. : 


VK. 


[Abstracter's note: Complete translation | 
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nU OL s vhal'nov, a+ Ve 
YEtia: An engineering design calculation scheme for a sep- 
tate vaveguide in a linear electron accelerator 
PuttOulCab: nefurativiyy uhurnal, iavtomatika 1 radioelextronika, 


no. 11, i962, 37, abstract 11-5-74f (In collection: 
Uskoriteli, H., Gosatomizdat, no. 5, 1962, 136-140) 


arc@s; Sehemes ure given for the design calculation for a se,tate 
waveguide in u linvar creetron accelerator. They allow one to de- 
soriine tie DuSic cuuructeristics of the electron beam at the out- 


jut of tne ucceleruter aid ty eutimate the stability of these cha- 
ructeristics with time. they nave veen used in the design of pro- 
duction uccelerutors with 5 und 5 iieV energy. There is satisfac- , 
sory agreement betweel the theoretical and experimental character- JB 
‘“tytics of the ucceleraveu bezm. he calculations enable one to de- 
toomine the effect of the geometrical dimensions of the septate 


Waveguide on whe charucturistics of the accelerated bean. This 
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veennivue of BOSH veh soe can ulso be applied to accelerators de- 
Slgnea fur greites viergies. 1 reference. / abstracter's note: 
Complete transiation. / 
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AUTHORS ; Val'dner, 0. A., Koroza, v. I. and Shel'nov, aA. V. 
act UA A Scale A ee 
GWTPis s On the vroblem of the possibility of wide-range ener- 
wy regulation in linear electron accelerators - 
punchers 
SOURCE: sioscow. Inzhenerno-fizicheskiy institut. Uskxoriteli, 


no. 4, 1962, 3-6 


Pek@®: an accelerator with continuous output energy variation is 
required for some applications in physics and chemistry. For a 
short accelerator such an energy variation is best obtained by va- 
rying the frequency of the microwave power supply. To vary the 
energy of a puised 200 mA electron veam with the range 1 - 2 MeV it 
is necessary to: (1) select the accelerating system so that it 
gives the required energy variation within a specified rreyjuency 
range without too much broadening of the energy spectrum; 2) en- 
sure satisfactory working of the microwave source within the spe- 
ecified frequency range. The present paper deals only with the first 
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A= 10.5 cm 1.5 MW source of micro- 
from 1.3 to 2.1 MeV may be obtained 
by 10 Mc/s; the width of the energy 
a 18%. There are 3 


point. It is shown that using 4 
wave pulses an energy variation 
by varying the source frequency 
spectrum under these conditions does not excee 
figures. 
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AUTHORS ; Val'dner, 0. A-, Koroza, y. I. and Shal'nov, A. V. 
PIELE : Use of untunable magne trons for power supplies of 1i- 
near electron accelerators 


SOURCE: Inzhenerno-fizicheskly institut. Uskoriteli, no- 4, 
1962, 7-11, Moscow 


EXD: Phe use of untunable magnetrons jn power supplies of linear 
electron accelerators gives the advantages of lower cost, longer 
service life and higher available power, compared with tunable 
magnetrons. The present paper deals with problems caused by fre- 
quency deviations from the nominal value in mass-produced untunable 
magnetrons. A corrugated waveguide used in conjunction with a 
magnetron should be designed so that the frequency deviation in 
the latter does not greatly affect the energy and spectrum of the 
accelerated electrons. Design calculations are given for the fol- 
lowing accelerator model, called yao (eo) a circular waveguide 
with a parameter a/A = 0.3; accel 
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radius of apertures in the diaphragms of the corrugated waveguide 
and ,\ is the working wavelength. The calculations were carried out 
on an analog computer and they showed that, under certain speci- 
fied conditions, a satisfactory electron-energy peak is obtained 
at 5 MeV. The authors consider also the frequency dependence of 
the electron energy for an accelerator of Y- /2 (U-12) and show 
that its large microwave power margin (only 25% of the power is 
used for electron acceleration) can be used to increase the beam 
current. Dfhere are 6 figures. 
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AUTHORS: Hilanov, O. S. and Shal'nov, A. V. 
pees ELE 
TITLE: Determination of the operational stability of a magne- 


tron with a frequency-dependent load such as the high- 
frequency channel of a linear electron accelerator 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Ukoriteli, 
no. 4, 1962, 46-94 


TEXT: A simple method is given for analyzing the operation of a 
magnetron feeding a low-energy (3 - 10 NeV) linear electron acce- 
lerator. An equivalent circuit of the magnetron and its load is 
employed to ovtain load-matching criteria ensuring stability, with- 
in specified limits, of the magnetron working frequency. Polar 
impedance diagrams (Smith charts) are used and calculations of the 
bandwidths within which the magnetron is stable agree with the ex- 
perimental values for accelerators \-2 (U-2), y-40/T (U-10/I), 
y-40f— (U-10/II) and Y-IM (U-IM). There are 5 figures and 1 table. 
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AUTHORS : Milovanov, 0. 8. and Shal'nov, A. V. 


TT 
TITLi: Frequency drift of a magnetron loaded with the high- 
frequency channel of a linear electron accelerator 


SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Uskoriteli, 
no. 4, 1962, 95-100 


PeXP2: The following causes of the frequency drift of a magnetron 
in linear accelerator are considered: 1) changes of the load tem- 
perature which alter the load input impedance, (2) mains voltage 
fluctuations which alter the injected electron beam parameters 
(and thus the load impedance) as well as the operating conditions 
of the magnetron itself, (3) changes of temperature of the cool- 
ing water circulating around the magnetron. It is shown that for 
a 3 MeV accelerator fed from a A = 10 cm magnetron the maximum 
frequency drift does not exceed v0.1 Mc/s for 1% change in the 
mains voltage or 19°C change in the load temperature. This drift 
has to be allowed for only in accelerators with a strong depen- 
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dence of the phase velocity in the load on the magnetron operating 
frequency. There is 1 figure. 
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AUTHORS: Sobenin, Hw. P. and Spaltnov, A+ V+ 


PIPL: Dependence of the electron output energy on the dimen- 
sional tolerances or a linear accelerator waveguide 


SOURCE: Hoscow. Inzhenerno-fizicheskly institut. Uskoriteli, 
no. 4, 1962, 403-110 


TEXT: To determine the dependence referred to in the title the 
sted first parametric curves of the derivatives of the 
phase velocity 8 in 4 corrugated waveguide with respect to the 
following geometrical dimensions: the radius of she apertures in 
the diaphragms (corrugations) a; the inner radius of the wave- 
guide itself, b; the distance between the diaphragms, d; the thick- 
ness of the diaphragms, +. The ratio a/o was used as the parameter 
and the curves were aerived from the experimental partial deriva- 
tives of the 7/2-mode frequency with respect to the waveguide di- 
mensions and from group velocity values. Tt was found that the di- 
mension b had the greatest effect on the phase velocity 8, and 
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that a, d, t affected 8 less. From the frequency dependence of the 
energy of electrons produced by a 4 HMeV accelerator of be (U-10) 
type, it was found that for the energy not to vary by more than 

5 or 1055 from the nominal value, the waveguide dimension toleran- 
ces must be within 20 or 50 B, respectively. For @ particular 
puncher 2 20 tolerance in dimensions was found to result in a 
195 departure from the nominal electron output energy. There are 


4 figures and 1 table. 
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N. M. Gavrilov and A. V- Shal'nov 
yimate anal , iol i elec- 
i jc method of calculating the phase-ene: e 
pe approximate ion if a linear electron distribution with po = 1 : 
| i i i i i e e 39-43.: _ pet 
SOURCE: Moscow. Inghenerno-fizichesk1y institut. Uskoriteli- no. 3.1962 bed 
i £ analytically’ obtaining 
TEXT: Previous methods of a 9 ning oe achat tae ene 
of an accelerated beam have serous shortcomings Seats feat wae the | 


icles in the region of the 


linear accelerator where the phase v 


energies are 
the more important factor. 
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Yu. Ves Ogorodova I. K., Shal'nov, Ae Vs 


tc analog to solve the equations of longitudinal 
in a linear accelerator. - 
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of linear accelerators of energies of 10 and 15 Mev with power feedback input 


: SOURCE: Moscow. inzhenerno-fizicheskiy institut. Uskoritell (Accelerators), no. 5s. 
*; 1963, 75-90 : 


rator, linear electron 


: ABSTRACT: The paper develops approximate methods for estimating the parameters 


of linear electron accelerators with power feedback input; it compares the basic 


Fa parameters of several feed systems within broad ranges of power generators, of 


and of flows of accelerated particles; and, finally, it gives a basis : 
for the choice of a feed system and of the structural parameters and gives an esti=: _ 


mate of the variational characteristics of the y-13 and Y-18 accelerators develops : 
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AUTHOR: Milovanov, 0. $.3 Shal'nov, A. V. 


TITLE: Frequency drift in a magnetron directly connected with a linear accelera- 
tor channel 


-SQURCE: Moscow. Inzhenerno-fizicheskiy institut. Uskoriteli (Accelerators), no. 


TOPIC TAGS: frequency drift, magnetron, linear accelerator, magnetron oscillation,’ 
magnetron resonator,. voltage, anode current, loading current 2 


ABSTRACT: Magnetron oscillation frequency variation, arising as a result of the 
inconstancy of the external conditions, is called the frequency drift. The main 
reasons for such a frequency drift are: 1) temperature variations. of the geo- 
metric dimensions of the accelerator waveguide system and of the magnetron re=- 
sonator system, 2) magnetron frequency variation due to variation in magnetron 
anode current (or voltage), and 3) input impedance variation of the high fre- 
quency system of the accelerator due to variation in the loading current of the 
accelerated electrons. Under these conditions a stability criterion is obtained 
for the magnetron operation in the general case of band characteristics of the 
load.. Orig.s art. has: 15 formulass : 
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| SOURCE; Moscow. Inzhenerno-fizicheskiy institut. Uskoriteli, no. 6, 1964, 17-20 
TOPIC TAGS: particle acceleration, ‘particle bunching, particle beam focusing 


ABSTRACT: The authors consider the motion of particles in a radial direction in 
an.accelerator at unity relative wave velocity without a longitudinal magnetic © 
field. The spatial motion of the electrons was modeled with a "Polet" analog: 
computer. The simulation method and the use of the computer were the same a5 
described by Dem'yanenko at al. (Collection "Uskoriteli" [iccelerators/, no. V, y 
M., Gosatomizdat, 1963). The following conclusions are drawn: 1. -Sections with |: 


| unity relative wave velocity can be used to accelerate electrons without pre- ~ 


liminary bunching and focusing by a longitudinal magnetic field, Thus, when ~ 
H= 0, A= 2-43, gi = 0.5, and 7= 0.03, the beam civergence is not too large 
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Over-all mechanization and automtization of operations in 
the factory no.2 "Proletarskaya pobeda." Konh --obuy »proms 
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Change in construction of the molding machine 265 M 


lit. Proizv. 1, 8 - 9, Jan-Feb 1954 


In order tc secure uninterrupted exploitation of the molding machine 
265 M with welded broaching frame, the construction of the iatter 
including the jarring table, was changed in such a way that the 
broaching frame is at rest during the jarring of the table. The 
removal of the model from the modified moulding machine 265 Mis . 
simplified becauss of the independent lifting of the broaching frame 
together with the packed mold, whereas the jarring table with the 
rigging remain in place. 
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AUTHOR: Shai nov MAI. 307/ 89-4--6-8/30 


TITLE: Tigeve Dosea of Fast and Superfast Neutrons (Tkanewyye dozy 
byatrykh i sverkhbystxykh neytronov) 


PERIODICAL: Atommaya energiya, 1958, Vol 4, Nr 6, pp 557-570 (USSR) 


ABSTRACT: A tisaue~like substancs consisting of water and paraffin 


(30 x 30 «42 os 30 x 30 x 2 am and 30 x 30 x5 ar) was 
irradiated with a broad and a naxrow beam of fast and superfast 
neutrons, and the tissue dose on the substance was measured. The 
neutrovs wer? produced by the following 3 methods: 

a) A thick beryllium target was bombarded with 13 MeV deuterons. 
Aczeleration of the deuterons took place ina 1 1/2 m cycio- 
tron. The nawixora were formed as a result of the reaction 
Be? (a, n) B!. 

b) A thick copper target was bombarded with deuterons which had 
been acselarated up to 280 MeV in a 6 m synchrocyclotron. 
Newtson, are preduced by the stcipping process. 

c) A beryllium lurget was bombarded with protons accelerated up 
to 480 MeY in a 6m synchrocysiotron. Neutrons are produced 

Card 1/2 by the 2 -caarging of protons. 
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The See anata ty obtained cuxves for the maximum tissue dose 
ars given for neutron energiss of from 0.1 to 500 MeV. These 
survea (there are 14 of them) can be used for the calibration 
of Josimesers. and may al3o te used with good suco2ss for the 
puxyoss of determining the thickness of protective screen de- 
vices. Als> the mazimum permissible dose of neutron radiation 
for human beings ia given. (It can be calculated on ths basis 
of the curves). There are 9 figures, 3 tables, and ik refer- 
ences. 7? of whith ar? Soviet. 
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Studying the dynamics of tritium oxide metabolism in the organism. 
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BOGDANOY, K.M.; SHAL'NOV, M.1.; SHTUKKENBERG, Yu.M. 


Periodicity in the exchange of hydrogen between grene ‘structures 
nd water in the organism. Biofizika 4 no.5:582-587 '59. 
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Isayev, B. M. p~Spal'nov, M. I. sov/89-6-1-7/33 
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Measurement of the Skin Dose of Hard Bremsstrahlung 
(Izmereniye tkanevoy dozy zhestkogo tormoznogo izlucheniya) 


Atomnaya energiya, 1959, Vol 6, Nr 1, pp 57 - 62 (USSR) 


The y-rays with a maximum energy of up to 250 MeV which 
occur as bremsstrahlung in a synchrotron were used for the 
purpose of distributing the penetration depth dose ina 
paraffin phantom. Investigation was carried out with maximum 
bremsstrahlung energies of 80, 180 and 250 Mev. 

The paraffin phantom was composed of separate paraffin blocks 
having a cross section of 30.30 cm and a thickness of 1, 2, 

3 and 5 cm. A maximum thickness of up to 41 cm could hie 
attained, which the bremsstrahlung was able to penetrate 
completely. Between the paraffin layers an X-ray film of 

24. Daycross section was placed. The first paraffin plate 

of the phantom was at a distance of 260 cm from the radia- 
tion output of the synchrotron. 

The blackening intensity of the exposed films was measured 
along the entire breadth of the blackening spot by means of 

a densitometer, and was compared with the blackening intensity 
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Measurement of the Skin Dose of Hard SOV/89-6-1-7/33 
Bremsstrahlung 


of a control film which hed been irradiated with co) y-cays. 
c 


The distribution of the depth dose is represented by urve. 
The position of the ionization maxima can be well approxi- 
mated by the analytical expression 


d -0.18 
al = 1.14 (1-e ) 
It applies when E > 4 MeV and when the focal length is 
100 cm. E is the maximum bremsstrahlung energy in MeV, da - 


the depth of the maximum in g/om. 

For the purpose of measuring the average skin dose of a hard. 
bremsstrahlung it is possible to use either a thimble chamber 
or a calorimeter. The two measuring methods are compared 
with each other. 

In conclusion, the admissible dose for various Y-energies 

is calculated and the corresponding curves are plotted. The 
results obtained agree well with the data given by reference 
4. There are 6 figures and 4 references, 2 of which are 
Soviet, 
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BLOKHINA, V.D.; SHAL'NOV, M.I. 


Comparative studies on protein fractions of blood serum following 
single exposures to high energy protons and roentgen rays. Biul. 
eksp.bdiol.i med, 47 no.8:49-52 Ag '59. (MIRA 12:11) 


1. Predstavlena deystvitel'nym chlenom AMN SSSR V.N. Orekhovichem. 
(BLOOD PROTEINS radiation eff.) 
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' PHASE I BOOK EXPLOITATION Sov/5628 . 


Akademiya nauk SSSR. Institut biologicheskoy fiziki 


Rol' perekisey i kisloroda v nachal'nykh stadlyakh radiobiolo- 
gicheskogo effekta (Role of Peroxides and Oxygen During Prinary : 
’ Stases of .Radioblological Effects) Hoscow, 1960. 157 p. 4,500 i 
copies printed. 7 : 


Responsible Ed.: A. M. Kuzin, Professor; Ed. of Publishing House: ' ; 
K. S, Trincher; Tech. Ed.: P. S, Kashina. : 


PURPOSE : This collection of articles is intended for scientists 
in radiobiology and biophysics. 


i COVERAGE: Reports in the collection deal with the role of per- 

: oxides and oxygen in the primary stages of a radiobiological 
effect. Tney were resented and discussed at a symposium held 
December 25-30, 1958, organized by vhe Institut biofiziki 
AN SSSR, (Institute of Biophysics, AS USSR). Twenty-eight Moscow 
scientists, radiobiologists, radiochemists, physicists, and 
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physical chemists took an active part in the symposium. Between 

the time of its conelusion and the publication of the present 

pook some of the materiais were expanded. In addition to the 

authors the following scientists participated 4n the discussion: : 


L, A. Tummerman, vy. $. Tongur, &. MN. Frank, Yu. A. Kriger, BE, Ya. { 
Grayevskly;, N. N. Demin, B. N. Tarusov, and I. V. Vereshchenskly. 3 
References follow individual articles. 3 


TABLE OF CONTENTS : 


; , Kuzin, A. M. {Institut piologicheskoy f4ziki AN SSSR - Institute of Se 
! Biophysics, AS USSR]. Role of Formation of Peroxides During the : 
: Action of Radiation on Biological Specimens 3 : 


Bakn, N. A. {Institut elektrokhnimit AN SSSR - Institute of Eleotro- 
chemistry, AS USSR]. Formation of Organic Peroxides Under the 


Action of Radiation ; 9 

Dolin, P. I. {Institute of Electrochemistry, AS USSR]. Lifetime of 

Intermediate States Arising During the Action of Radiation on ‘ 
ie) 


Agqugoys, Solutions 
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Snal'nov, M. I. Branching Chain Reactions of the Radiation 
Aftererrect in a WVarm-Blooded Organism 


Budnitskaya, Ye. V., and I. G. Borisova [Institute of Bio- 
chemistry imeni A. N. Bakh, AS USSR}. Formation of Peroxides 

and Activation of Ferment Oxidation of Lipids in Plants Under - 
Radiation Effect 85 


Malina, Yu. F., and MM. I, Toeytlin (Institut eks perimental 'noy 
pLologii ANN SSSR - Institute of Experimental Blology ANN USSR]. 
Effect of Irradiated Aqueous NaCl Solutions on the Viscosity 

of Tissue Nucleoproteids 


Blyumenfel'd, L. A, (Institut Whimicheskoy fiziki AN SSSR - 
Institute of Chemical Physics, AS USSR]. Problem of Identi- 
fication of Free Radicals by the Electron Paramagnetic Reso- 

nance Method . 97 


Kuzin, A. M., L. p. Kayushin, I. K. Kolomiytseva, and K, M. 
Livov (Institute of Biophysics, AS USSR]. Postirradiation 
Study of Free Radicals of Certain Organic Peroxides by the 
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PHASE I BOOK EXPLOITATION . sov/4587 


Sralinov, Mikhail Ivanovich 


(Tissue Dose of Neutrons) Moscow, Atomizdat, 1960. 217 P» 


Tkenevays doza neytronov 
6 ,OCO copies printed. 


of Physics and Mathematics; Ea. (Inside 


ga. (Title page): B.M. Isayev, Candidate 
pook): A-I- gevodchikova; Tech. Eda.: N.A. Viasova- 


onnel working with radioactive substances 


Jais book is intended for pers 
gs and methods. 


PURPOSE: 
cr requiring & knowledge of dosimetry technique 
COVERAGE: The pDook is an attempt to compile material already published on all the 
pasic problems of tissue dosimetry, including the author's own experiments in~ 
for slow, fast and ultre- 


this field. The work briefly reviews dosimetry methods 
high speed neutrons, and indicates the possibilities of each method for measur- 


ing the tissue dose and the upper permissible dose of neutrons for man. The 
author thanks Professor L.M. Nemenov, Director of the Cyclotron Laboratory, 
Institut atomnoy energit AN SSSR (Institute of Atomic Energy AS USSR), and 
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